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Optimal Space Partitioning Method Based on
Rectangular Duals of Planar Graphs
Kikuo FUJITA, Shinsuke AKAGI and Sadao SHIMAZAKI
The layout problem, in which a region should be partitioned into plural subregions of layout components
so as to satisfy neighboring relationships between them and the size conditions for the whole region and
respective subregions, occurs in several layout designs. It is difficult and computationally hard to find optimal
solutions for them. In this paper, we propose an optimal space partitioning method based on rectangular duals
of planer graphs, which is used for dealing with the topological structure of the arrangement of subregions. In
the method, such a structure is optimized through a simulated annealing algorithm, and the layout structure
represented with a rectangular dual graph is transformed into an embodiment layout by using the generalized
reduced gradient method, one of the numerical optimization techniques for constrained nonlinear optimization
problems. Finally, we show an example of an access control room layout in a power plant design for checking
the effectiveness and validity of the proposed method.
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(Generalized Reduced Gradient Method, GRG?)(6)?
???????????
3.3.1 ???? ? 3????????????
????????i , (i = 1;    ;N)????????
















































y+i − y−j  Li j
y+j − y−i  Li j
9>=>; (1)
???? Li j ???i ??? j ?????????
??????????????????????
??????????????????????




(x+i − x−i ) (y+i − y−i )  Si
x+i − x−i  Li
y+i − y−i  Li
9>=>; (2)
???? Si???i ???????? Li ???i
????????????
3.3.3 ???? ??????????????
????????? XSYS ?????? 3?????
X , Y ??????????????
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?? (a)???????? A????? B?????
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(4) D f = eC − C??? D f < 0????????
??????????? eC????C????


















Generate an initial feasible layout
start




layouts of the current layout
and select one from them
Accept the new









Is the layout converged ?
f 0
Set initial temprature: T
Calculate the cost function
of the new layout and set:
f = C C
Update T = 
a
Tto small:T
Accept the new layout as














???? surplusi ? ratioi ????????????
??????????????????? w1 ? w2 ?






Si− bSi    Si > bSi
0    Si  bSi (5)





Ri− bRi2    Ri > bRi









??????? b ? Rmin ?????????????
????????????????????????
???? (1 b  ¥ )???? bSi?????????
??? b = 1??????????????????
????????????????????????
?????????????????? b = ¥ ???


































No. Name of subregion bSi bRi
1 atlb-pre 49.00 2.74
2 atlb-pro 40.00 2.56
3 cont-man 13.00 1.76
4 shoes-box 65.00 3.02
5 locker-r 204.00 4.42
6 lavatory 16.00 1.89
7 relax-r 36.00 2.48
8 watchman-r 68.00 3.06
9 watchman-wait-r 8.00 1.50
10 special-wait-r 14.00 1.81
11 monitor-pre 58.00 2.90
12 monitor-pro 58.00 2.90
13 clothing-r 89.00 3.35
14 clothing-store 105.00 3.54
15 hand-washing-r 71.00 3.11
16 dressing-r 84.00 3.28
17 shower-r 37.00 2.50
18 yellow-shoes 92.00 3.39
19 patrol-r 29.00 2.30
20 storehouse 15.00 1.85











































?????????????????? T = 1000,
??????? 200????????? a = 0:95??
?????????? w1 = 1:0, w2 = 2:0??????
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